Bee-collected pollen is a hive product that bees pack pollen grains from the flower into pollen pellets on their hind legs with the help of combs and hairs, to feed their larvae in the early stages of development. The constituents of pollen are different according to the floral species or cultivars, 1) while flavonols are commonly encountered in the pollen of flowering plants and perform an essential physiological function in pollen germination and pollen tube growth. Brassica campestris L., also called rape, belongs to Brassica genus (Crucifer) and is widely grown in south of China as an economic crop. Bee-collected Brassica campestris pollen is often used in China as a healthy food and an herbal medicine in strengthening the body's resistance against disease. It has already been found to possess a wide range of biological activities, including antioxidant, 2) antitumor, 3) regulating serum lipids, 4) and treatment of prostatitis. 5) Up to date, bee-collected Brassica campestris pollen are known as a rich source of protein, polysaccharide, fatty acid and flavonoids.
Bee-collected pollen is a hive product that bees pack pollen grains from the flower into pollen pellets on their hind legs with the help of combs and hairs, to feed their larvae in the early stages of development. The constituents of pollen are different according to the floral species or cultivars, 1) while flavonols are commonly encountered in the pollen of flowering plants and perform an essential physiological function in pollen germination and pollen tube growth. Brassica campestris L., also called rape, belongs to Brassica genus (Crucifer) and is widely grown in south of China as an economic crop. Bee-collected Brassica campestris pollen is often used in China as a healthy food and an herbal medicine in strengthening the body's resistance against disease. It has already been found to possess a wide range of biological activities, including antioxidant, 2) antitumor, 3) regulating serum lipids, 4) and treatment of prostatitis. 5) Up to date, bee-collected Brassica campestris pollen are known as a rich source of protein, polysaccharide, fatty acid and flavonoids. 6) In our study on the active components of bee-collected Brassica campestris pollen, two novel pyrrole ketohexoside derivatives, named pollenopyrroside A (1) and pollenopyrroside B (2), were isolated from it. Their structures were identified on basis of spectroscopic data (UV, IR, MS, NMR and X-ray) and chemical evidence. Compounds 1 and 2 are two novel pyrrole ketohexoside derivatives with five-six and six-six member dioxaspirocycle, respectively (Fig. 1) . Their cytotoxicities were evaluated against A549, Bel7420, BGC-823, HCT-8, and A2780.
Restults and Discussion
Compound 1 was obtained as colorless crystal. Its molecular formula C 12 7) These were supported by heteronuclear multiple bond connectivity (HMBC) correlations (Fig. 2 ) of H-7 with C-2 and C-3, of H-6 with C-4 and C-5, of H-3 with C-2, C-4, and C-5, and of H-4 with C-5 and C-2. In addition, the 1 tional correlations of H-5Ј with C-3Ј, C-4Ј, and C-6Ј, of H-3Ј with C-1Ј, C-2Ј, and C-4Ј, and of H-4Ј with C-6Ј revealed that the deoxyketohexose moiety existed in 1 as a rare 3Ј-deoxyfructopyranose pattern. This means that a six-six member dioxaspirocycle moiety bear nitrogen was formed. Hereto, although the planar structure of 1 was once mentioned, 8) the relative and absolute configuration of it was not indicated. So, in our study, the nuclear Overhauser effect spectroscopy (NOESY) experiment showed the correlations of H-1Јa at d (Fig. 3) , which confirmed that the relative configuration of the sugar moiety is a-D-3Ј-deoxyfructopyranose pattern. In order to clearly indicate the correlation of NOESY experiment, a 3D structure of 1 was generated by computer modeling using the program Chem 3D pro 11.0 (Fig. 3) . Furthermore, absolute configuration of 1 was established by single-crystal X-ray analysis using Flack parameter method 9) (Fig. 4) . Thus, compound 1 was elucidated as depicted and named pollenopyrroside A (Fig. 1) .
Compound 2 ). The same degrees of unsaturation as 1 suggested the presence of a tircyclic carbon skeleton in 2. Comparing the 1 H-and 13 C-NMR spectra of 2 with those of 1, the primary difference was for the proton and carbon resonances of the deoxyhexose moiety. Similar NMR data to 1 also suggested the existence of an oxazine ring fused by 5-oxymethy1-2-formyl-pyrrole fragment and deoxyhexose in 2. These were confirmed by HMBC correlations (Fig. 2) (Dd Ϫ0.6 ppm) in 2 implied that sugar moiety was a five-six member dioxaspirocycle in 2, instead of six-six member dioxaspirocycle in 1. This assignment was in accordance with the observation of HMBC spectrum. In the HMBC spectrum, correlations of H-3Ј with C-2Ј, C-1Ј,C-4Ј and C-5Ј, H-4Ј with C-2Ј, C-5Ј and C-6Ј, H-5Ј with C-6Ј, H-6Ј with C-2Ј, suggested that deoxyhexose in 2 existed in a 3Ј-deoxyfructofuranose form. In the NOESY experiment, the correlations of H-1Јb at d H 4.20 with H-3Јa at d H 2.42 and H3Јb at d H 2.15, of H-1Јa at d H 4.54 with H-3Јa at d H 2.42, of H-4Ј with H-6Ј, of H-5Ј with H-6b at d H 5.01. These suggested that the sugar moiety existed in 2 as a-D-3Ј-deoxyfructofuranose form. Thus, compound 2 was elucidated as showed and named pollenopyrroside B (Fig. 1) .
Pollenopyrroside A and pollenopyrroside B represent a novel carbon skeleton with a five-six and six-six member dioxaspirocycle, respectively. To our knowledge, 3-deoxy-Dfructose is not available from natural sources, only a few reports can be found for the synthesis of 3-deoxyhexose, such as 3-deoxy-D-fructose. 10, 11) So, the structures of two com- pounds will enrich the structural diversity of nature product. In addition, from a biosynthetic pathway perspective, it was possible that pollenopyrrosides A and B were formed by a series of reaction of 3-deoxy-D-fructose and 5-oxymethy1-2-formyl-pyrrole as showed in Chart 1. Bioassay experiments using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) method 12) revealed that compounds 1 and 2 exhibited no cytotoxicity against A549, Bel7420, BGC-823, HCT-8, A2780 at 10 mg/ml. General Experimental Procedures Melting points were determined on a Reichert Nr-229 micromelting point apparatus and uncorrected. The optical rotations were measured on a Perkin-Elmer 241 digital polarmeter in CH 3 OH. H-NMR (500 MHz), 13 C-NMR (125 MHz), heteronuclear single quantum coherence (HSQC), HMBC, NOESY spectra were obtained on a INOVA-500 spectrometers with TMS as internal standard and values were given in ppm (d). HR-mass spectra were performed on VG-Autospec-300 mass spectrometer. A single crystal was mounted on a Japan MAC DIP-2030K area detector diffraction meter (Tokyo, Japan). Silica gel (160-200, 200-300 mesh) (Qingdao, China) was utilized for column chromatography, and precoated Silica gel plates were used for preparative TLC. Sephadex LH-20 was used for compound purification.
Experimental
Extraction and Isolation Bee-collected Brassica campestris pollen (15 kg) extracted under reflux conditions with 95% EtOH (8 lϫ3ϫ2 h each). The combined ethanolic extracts were evaporated to near dryness under vacuum and the resulting mixture 8.48 kg was suspended in H 2 O and participated successively with petroleum ether (1.5 lϫ3), EtOAc (1.5 lϫ3) and nBuOH (1.5 lϫ3), giving petroleum ether (2 kg), EtOAc (180 g) and n-BuOH (540 g). The EtOAc fraction was column chromatographed on a silica gel column, eluting with petroleum ether-(CH 3 ) 2 CO (100 : 1, 50 : 1, 30 : 1, 20 : 1, 10 : 1, 5 : 1, 3 : 1, 1 : 1, 1 : 2, 1 : 3) and (CH 3 ) 2 CO to yield 1-6 fraction, which were combined on the basis of TLC. Fraction 4 was rechromatographed over silica gel column, eluted with petroleum ether-EtOHAc, to afford six subfractions 4a-f. Subfraction 4d was chromatographed on sephadex LH-20, to afford compound 1 (6 mg). Subfraction 4c was chromatographed on sephadex LH-20, to afford compound 2 (5 mg).
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